
December 6, 2011 

Hydro kinetics, Inc 

Attn: Pat 0 Brie'1 
12975 W. 24.1 Place 

Golden, CO 80401 

RE: ECCV Dl -1 Step-Rate Test Resu lts 

Dear Mr O'Brien, 

Following review of t 1e data sent to us. we have clt,termined that the step ra e test rur on the Dl-1 

inJection ~~·el l shows no indication t hat fo rmation fra c ure pressure vvas rcuched . The attached graph of 

bottom hole pressure versus pumpi1g rat r does not s'1ow any vidence o+ a downward break 1'1 the 

trend I me A downward breaking t rend in t"le pressure v, ra·e plo t s ev•dence t 'l at the forrra 10n 

rracturi ng has been exceede ·,and :his 1~ not ev1denr 1n the d .. :ltcJ pre!>e'l t ed to us. 

The highest rate achieved on the .est wa<. 39.35 barrels per 'llif1ute, at J surface treating pr essure of 

47 0 PSig. w~ therefore be ,ieve that in aCLOrdance w it h the stipu.ations on page 4 of t'1e EPt\ RegiOn 8 

Step-Rate Test Procedure, m our opimon a ~'laximum surface InJ ection pressure of 4750 psi 1s 

substant ia ted by rhe test data 

hould you have any questions please cont<J ct rne at 970 669-7411 . 

Sincerely 

PETERSON Et'-J ERGY MANAGEMENT .. I C 

Andy Peterson, P.E. 

Pr·es1dent 

w -..vw .pete rsont:nergy. com 



DI -1 step test analysis 
pat obrien 
to: 
Wendy Cheung 
12/06/2011 11 :03 AM 
Hide Details 
From: "pat obrien" <pwob@comcast.net> 

To: Wendy Cheung/R8/USEPA/US@EPA 

2 Attachments 

' '­...... 
John Ashby frac letter. pdf Andy Peterson frac letter. pdf 

Wendy, 

Page 1 of 1 

Here are the letters from the petroleum engineers involved with the step ra te testing on Dl-1 . Both Andy and 

John have decades of experience with completion, step testing and analys is of deep wells in the area of interest. 

Bottom line is they see no indications of fractu ring in the final step test on t he overall perforated zones. 

Based on the above, we request that the EPA issue t he injection well permit that allows keeping the maxim um 

allowable pressure at 3120 psi in place. 

Thanks, 

Patrick OBrien 
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J',ovembo;:r 1 S, 2011 

!Vfs. Wendy ( ' h1~ung 

12975 W. 24th Pl. 
Golden, (Applewood) Colorado, 80401 
(303) 237-8865 
Fax 237-8869 

l -- ~;. J ~PYirot ~r ~lln:.ctll;r(~t.ection /\gency 

!vbi: C(Hk: S '-W-GW 

: )~15 'N y•J=<oop ~treet 
Den v'Cl. CO ~;0202-·1 J 29 

:,:L. C i..:s; llnj r: :ticn Well DI-1--Additional Requested lnformatwn 

Dear JV[s. C heu'lg: 

NOV 2 2 1· 

?c,. )vur emml ~ fOct,)ber 25,201 L we :tre voviding additional infonn::tion that sh·wld b·~ ndded 

; :J ~h~· comp '.?ti•;n ,.~pon hr iujection well DI -1 

11;; hi'"\:· :--l'11 rln: rn·,' : p;-c:;sun: \ 'S How d:':ta tc :rou for all S[c:p t~~ts. \\'c ul:;o re~ulwd the i::>s1.-: of 

k i :1: > mlll ; \ ,:;: i .:.· i·m lDS i 1 rhe Wolfcamr formation . 

·i hneton:, t:·:e:·:: are l'"' ' ' o.!tst<;·Hiing issul's--~malysis of ~he step rate tesb w H.l the pres mre lest in th~· 

lu~;ng c:::si:;g :.mnuim (!emO'lS:r.lting mechanicalmtegrit)' . 

lh; ~ · ··> ~nfe r.~;; t in the .'J nnulus ' 1/a~ conduckc.l C·'1 Novcmher 4, 2011 usind !nstructi·_•!~~ cut :!ncd io 

_j' ,\ li. l i:i:tJ~c :~ :)o(:ltrnt·:m 39. 1hc- test was ':o;·.c·ucted by aliding approximately 300 galJnt·;;; 1•) r.:J 
i·-... •:ont:Jus. r·r•:ss uriq:, tile annulus to 1000 psi , and reading gauge pres~. t : re ~tt :he wdlhud i11 th: 

.Lc;inb ;:•pd in ~lw annulus fo~ 30 m:nutcs. The t~st was suc~essfnl as slwwn vn the at.a~hc~d ;::p !\ 

\'1l I' f( nn v1't ' haw :tl:;;) incluJeJ the origiml strip chart for thi; tesl. 

\• t~ h;.. i ~: r; •tL' ~- t~,.· i 'i 0\'li v:o pieJsu;·c d..1t1 fo:: :!11 ) step rate tests (att.ached) . ·r :~ e ·;kp r~tc te ~ t s ''" re 

.; .:r. .• -i.i' tcJ .: n 1: .:\;. 1. I:., ~ T•l : : i •. •i.1 in P l t : rdanr:e \\it!. l:TA-· s Step ~a'. •: Tes t Fn" :cdurc f;]ov, ::.1tr: ~ ; 1v.:rc 

:) (•iiHDc .l u ', i :·•!. a .(;'.\' ll i' i.Cf. ·-; : ._~: :::·:·•. : .. ,Uic [' -' lttC'd ~_::the LU' :· l pr~S~Llf- ~;::~''1 at ;,he iOD r,f rJ··;: 

!' •. : :; :· ·ued zco:K tr .. cu:i 1 ~ : ·::: p i r• ·<t• ~ >: It: s:. -;;-,; ~• i ···~~ sm.:: was c:tlct: !.lt ~J il) :tc.lc.! ~L LLe W'~' •gt : r• ::; ~ me 

;; 1 : !h' \,:ciii·h?:·j l .u " t: h)·d··,y;Lwi.: ht: ::d in ·:h.::\'.:( ·: (_\'/ii(Cf 1·.:'\C! ir, :he wcJ '.' · ct ' i · gr :>l.'.:ki k:v··: ! r,),· al l 

1-,.,,s) ... ·1 ... ,;,: . .. , · , .... · :·. • ·r:c li" ttl ·, .. , i · 1- 't i·i ·.. i'.ote that i7~ ~ll k. :,:!~ t!}:ct:.-~r tb: I.yc. t·,s . ,vdtt-.,· 
.- ..... t < . .lu ,,, .. -.. d~ .• ,, L •• L . I .. v ' - · · • " -. ILl • . " ·;:· _ 

'.<i:i in!c;:lcd iTc• t1t,: ~ = .• i : ii~;: .vbich fi:d Lll' : r·:·rt::;·:·tc d ''-me h~ ihc Lyon<; test. llli ;J<h..i~·-~i' \Vil~ it;~·t:.~tkd 

' " 'i t'-.~ inj.::c .. ~d flu].: V'' iS ted ;n~·; r:~ ~ : t:n r:i:t ::; while pr:ss·.!··.· \~· ::-h •I':·,:; :;; :Jr.-:d i-, .ill: ,;;:~i:!::, . 

:·!--.:·~r.~r:~. ~··Jt :- ~~ : _\\ :-•: ,: · ·. > I, ~ t > :·r •:t.!ln :•r:i3 ,:<J!c~! <.: : iuns '.\lTl' :cqui~·· :._:_ 



It is apparent by examining Figures 1, 2, 3 and 4 that the individual geologic units tested 
(Missourian, Amazon/Council Grove, Wolfcamp, and Lyons) were developing themselves as the 
tests progressed. As pressure and flow increased, there were likely some perforations that were 
originally plugged with drilling mud which opened up during the test. This accounts for the drop 
in pressure, in some cases, as pressure and flow increased. The final test, which involved injecting 
into all perforated zones was conducted after all individual geologic units were step tested and most 
of the perforation were relatively clean and accepting flow. Figure 5 shows that pressure increased 
linearly with as flow rate increased. Fracture pressure was not reached in any of the step tests. 

If you have any questions, please call. 

Sincerely, 

PcJ-en2r-
Patrick OBrien, PE, CPGS 
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A 
Injection rate 
bbl/min . 

2:15PM 

1 
2 
3, 
4 
5 
6 
8 

r (, 

011 missourian 

c E F 
wellhead water in :friction loss in total pressure at 
press. psi hole, psi pipe, psi top of perfs, psi 

1140• 4286 23 5403 
17401 4286 83 5943 
19001 42861 178 6008 
2050 4286 309 6027 
2200 4286 4741 60121 
2350 4286 674 5962: 
2880 4286 1179: 5987 
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A I B 
Injection rate 
bbl/min . 

2.1 
3.55 
4.05 
5.15 
6.25 
7.15i 
8.65[ 

I 

9.65i 

1:46PM 

I c 
wellhead 

011 amazon council grove ll/ 
.lJ 

\ ' 
I D I E 
water in !friction loss in 

I F 
itotal pressure at 

'pressure, psi hole, psi ,pipe, psi !top of perfs, psi 
592: 4165! 89 4668: 

1136! 4165' 240 5061 
• 

1185 4165 308! 5042 

l 1397 4165, 488, 5074 
! 

j 
1588, 4165, 709! 5044 
1786 4165! 920[ 5031 
2133 4165 1330[ 4968, 

-·--' 
1650i 2370 4165' 4885 
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A 
1 !Injection rate! 

bbl/min. 

2:25PM 

2.05' 
3.15' 

4 
4.9 

6.05 
7 

8.05 
9 

011 wolfcamp 

c I D I E I 
wellhead water in friction loss in 
pressure, psi hole, psi pipe, psi 

1120 4123 84 
1250 4123 188 
1350 4123 297 
15~9. 4123 439 
1770! 4123 659 
1950 4123 874, 
2210 4123 1140! 
2400 4123 1420, 

11/18/2011 

'? 

F 
total pressure at 
top of perfs, psi 

5159 
5185 
5176, 
5244 
5234 
5199 
5193 
5103 

Page 1 of 1 



Injection rate 
bbl/min. 

A 

1.95: 
3< 

4.1 
6.1 

8 
9 

10 

Fluid injected throl!gh annulu~ 
and wellhead pressure read in 
tubing. 

2:10PM 

B 

011 lyons 

c E F 
wellhead water in friction loss in total pressure at 
!pressure, psi 1hole, psi pipe, psi top of perfs, psi 

785 3962 O· 4747 
835 3962 0 4797 
786 3962 0! 4748 
769 3962 0 4731 
755 3962 0 4717 
769 3962 0 4731 
778 3962 0 4740 
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Figure 4. Step Rate Test, Lyons Fm. 
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A 
Injection rate 
bbl/min. 

1:25PM 

5.65 
10.2 
19.9 

39.35 

011 All Perforated Zones (Overall) u· 
5v 

E F 
wellhead water in friction loss in total pressure at 
Press. psi hole, psi pipe, psi top of perfs psi 

83or 3919, 60t 46891 
i 

1170 3919 176i 
r···-·· 

4913 
1980 3919f 598: 5301 
4750 3919 2100! 6569 

" 
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